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Development of high resolution in-situ electric field observation system in a
transmission electron microscope
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WFZERC S OBEEE (530) : A new method to visualize the electric and magnetic field in a
transmission electron microscope named “Shadow Image Distortion” method which was
invented by the author was modified in spatial resolution in order to be applicable for the
nanoscale specimen. A new type of aperture and a computer software which obtained the
digital image by using a CCD camera and analyze it automatically were developed. Highest
spatial resolution and fastest analysis time were obtained to be 74 nm and 20 sec,
respectively. Refinement of the theory using the geometrical electron optics gave the
method to control the sensitivity and image magnification separately with the current
applied to the condenser and objective lens of the transmission electron microscope. Also
the method was found to be applicable to a high voltage electron microscope and the
sensitivity was determined to be in the same order of a medium voltage electron
microscope.
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Fig. 1 The main window of the developed
software. The shadow image (a) before and (b)
after applying external voltage at 4 V, and (c) the
detected image distortion corresponding to the
electric field distribution.
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Fig. 2, The distribution of field along the
Mg-LiNb;. The X- and Y-part of the field shown
in (a) and (b), respectively. The image (c) and (d)
corresponds the reference image without
specimen and field distorted image, respectively.
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Fig. 3 cross-sectional view of the oxide layer
formation on the restricted area of Cu surface at
800°C.
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